Involvement of extracellular superoxide dismutase in regulating brain blood flow.
The physiological role of extracellular superoxide dismutase (SOD3) has received insufficient study. We investigated the hypothesis that SOD3, which neutralizes superoxide anions (O2(-)) in the intercellular space of the brain, prevents the inactivation of nitric oxide (NO) and is thus involved in regulating cerebral vascular tone. Local brain blood flow was measured in the striatum of anesthetized rats during administration of various combinations of a SOD mimetic, a SOD inhibitor, an NO donor, and an NOS inhibitor into the striatum using a Hamilton syringe. In normal conditions, SOD3 was found to minimize O2(-) levels, protecting endogenously produced NO at a sufficient level to maintain cerebral vascular tone and reactivity. SOD3 was found to increase the vasodilatory effect of endogenously produced NO in the brain. SOD3 was found to neutralize superoxide anions produced in the brain during respiration of 100% O2 and to maintain basal NO levels and its vasodilatory potential in normobaric hyperoxia.